SUMMARY Multiple pyogenic brain abscesses constituted 11-7% (21 patients) of a series of 179 consecutive patients with brain abscess treated from 1976 to 1984. The commonest cause of these abscesses was congenital cyanotic heart disease (38%), followed by middle ear infection (19%). Two thirds of these patients were in the first two decades of life. The clinical presentation was similar to brain abscesses in general, there being no clinical features suggestive of multiple lesions. In 85% the abscesses were supratentorial. Infratentorial abscesses alone or in association with supratentorial abscesses were invariably otogenic in origin. Aspiration of the largest abscesses supplemented with appropriate antibiotics was the treatment of choice in 16 patients; secondary excision of the largest abscesses was required in six patients. Primary excision was performed in three patients when the abscesses were in close proximity to each other. Two patients were managed with antibiotics alone. The overall mortality was 23-8%.
Material and methods
In a consecutive series of 179 patients of pyogenic brain abscess treated over a nine year period, there were '7 18 Abscesses were considered multiple when there were two or more abscesses at a distance from each other clearly separated by brain parenchyma. Care was taken to distinguish multiplicity from multiloculation on the CT image by studying the details of serial sections. Patients with single intracerebral abscess along with subdural empyema were not considered as cases of multiple abscesses. Age and sex distribution The youngest patient was 4 years old and the oldest 35 years. The mean age was 14 years with a male preponderance (3:1). Three fourths of the patients were in the first two decades of life (table 1) . Aetiology The commonest association was with congenital cyanotic heart disease (eight patients). Chronic middle ear infection was responsible for brain abscesses in four patients. In three patients abscesses were related to head injury; two of these had a compound head injury and one a closed injury. In two patients multiple abscesses were discovered by CT who were being treated for pyogenic meningitis. In two patients, the precise cause could not be ascertained. In the remaining two patients, one was thoracogenic in origin and the other followed osteomyelitis of the calvarium. Clinical features Clinical features of raised intracranial Primary excision ofabscesses was carried out in three cases and in all these the abscesses were in one hemisphere. Two of these cases were operated upon before the CT scanner was available. The third case was of post traumatic abscesses who required excision twice for recurrence. All cases were followed by serial CT scanning.
All cases were given parenteral crystalline penicillin (2 It was observed that while oedema and corresponding midline shifts responded readily to therapy, the ring lesion took a longer time to resolve. Antibiotics were continued for six weeks after complete resolution of all ring lesions.
Results
Five cases died (tables 1 to 4). The major cause of death in these cases was attributed to septicaemia, meningitis, ventriculitis. One case in addition had status epilepticus.
Surprisingly, cases with congenital cyanotic heart disease did better; only one of the eight cases died. There were two deaths among four cases of otogenic origin. There was one death in the post-traumatic group. The patient with osteomyelitis of the calvarium was well for six weeks after secondary excision of abscesses and the osteomyelitic bone. He was readmitted with rupture of a small juxtaventricular abscess into the ventricle and died of ventriculitis.
There was no mortality amongst those patients who required aspiration oftheir abscess only once (table 4) .
No significant correlation was found between organism isolated and the mortality.
With one exception all those who died had abscesses in both hemispheres. One of these patients had both supra and infratentorial abscesses (table 3) . Follow up The follow up was one to seven years, except for one patient who has been followed for only eight weeks. Five patients had follow-up between five and seven years, seven between three and five years and three between one and three years. Among the former group two patients continued to have seizures. One patient started having seizures after three years. There was only one patient with minimal residual hemiparesis and the rest were well without focal neurological deficit.
Multiple pyogenic brain abscesses: an analysis of21 patients Discussion References
In various reported series of brain abscesses, the incidence of multiple brain abscesses has been reported to vary from 4% to 20%,' 2 57 17-22 as compared with 11 7% in the present series. Before the introduction ofCT, diagnosis ofmultiple brain abscesses was mostly at necropsy, sometimes during surgery if the other abscess/abscesses were in the neighbourhood, and occasionally on conventional neuroradiography. With the availability of CT an abscess smaller than 1 cm in diameter can be visualised.923 However, these still need to be distinguished from metastasis, granulomas, neoplasms with partly necrotic centres, recent infarcts, contusions, haematomas and even acute demyelinating processes.92324
The commonest cause of multiple abscesses in our series was congenital cyanotic heart disease. In contrast the commonest cause for a brain abscess in general in most reported series is middle ear infection,' 348 18 19 22 2527 the notable exception being the report by Hirsch28 who found congenital cyanotic heart disease as the commonest cause.
In the majority of our patients (18 patients) the abscesses were supratentorial. In two cases the abscesses were present both above and below the tentorium and in one all abscesses were below the tentorium.
The clinical presentation of multiple brain abscesses was essentially similar to other abscesses,357818 19212225-34 there being no clinical evidence of multiplicity in any case.
Microbial examination revealed a variety ofaerobic and anaerobic pyogenic organisms. Four out of 11 positive cultures revealed anaerobic organisms. In a significant number of patients (eight) the culture grew no organisms.
The majority of patients (16) were treated by aspiration of the larger abscesses, either once or repeatedly. Six of these required secondary excision. In three patients where the other abscesses were located in close proximity, primary excision was carried out. In two patients with multiple small abscesses, treatment was successful with antibiotics.
A very high mortality ranging from 50-100% has been reported for multiple brain abscesses. ' 
